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Abstract
Background: While tuberculosis of the breast is an extremely uncommon entity seen in western
populations, it accounts for up to 3% of all treatable breast lesions in developing countries.
Case presentations: We reviewed three female cases of mammary tuberculosis that were
diagnosed and treated in Turkey during the same calendar year. All three patients presented with
a painful breast mass. In all cases, fine needle aspiration was nondiagnostic for mammary
tuberculosis. However, the diagnosis of mammary tuberculosis was confirmed by histopathologic
evaluation at the time of open surgical biopsy. All three patients were treated with antituberculous
therapy for six months. At the end of the treatment period, each patient appeared to be clinically
and radiologically without evidence of residual disease.
Conclusion: The diagnosis of mammary tuberculosis rests on the appropriate clinical suspicion
and the histopathologic findings of the breast lesion. Its recognition and differentiation from that of
a breast malignancy is absolutely necessary. Antituberculous chemotherapy, initiated immediately
upon diagnosis, forms the mainstay of treatment for mammary tuberculosis.
Background
Despite the fact that more than 8.9 million people are
diagnosed annually with tuberculosis worldwide [1], iso-
lated tuberculosis of the breast is an extremely uncom-
mon entity. While mammary tuberculosis is globally
reported to account for less than 0.1% of all known breast
diseases, it is reported in developing countries to comprise
up to 3% of treatable breast lesions [2-5]. In the current
report, we have reviewed three cases of mammary tuber-
culosis that were diagnosed and treated within three Turk-
ish female patients within the same calendar year.
Case presentations
Case 1
A 45 year-old female patient presented with a 15 day his-
tory of a painful left breast mass, an associated sinus tract,
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(antibacterial) therapy during this period. However, her
symptoms had not resolve. She had no family history of
breast cancer. Physical examination revealed a tender, ery-
thematous left breast mass with an associated sinus tract.
There was no clinically palpable left axillary lymphaden-
opathy. On left breast ultrasound, there was an ill-
defined, hypoechoic, heterogenous, 3 cm lesion in the
upper-inner quadrant of the left breast. Additionally,
ultrasound revealed a 5 mm sinus tract connecting the
breast lesion to the skin and a 4 mm focal ductal dilata-
tion in the upper-outer quadrant of the same breast. Mam-
mography showed generalized increased radioopacity
throughout the left breast (Figure 1). Fine needle aspira-
tion (FNA) revealed only inflammatory cells, including
neutrophils, lymphocytes, and abundant macrophages.
Therefore, the left breast mass was completely excised by
an open surgical biopsy. The histopathologic evaluation
of the specimen revealed granulomas with central case-
aous necrosis, epitheloid histiocytes, Langhans' giant
cells, and an intense lymphocytic infiltration at the
periphery of the granulomas. The patient was treated with
antituberculous therapy, consisting of rifampicin (450 mg
per day), isoniazid (300 mg per day), pyrazinamide (1500
mg per day), and ethambutol (800 mg per day) for two
months and was followed by rifampicin and isoniazid for
an additional four months. At the end of the six-month
antituberculous treatment period, the patient appeared to
be clinically and radiologically without evidence of resid-
ual disease.
Case 2
A 39 year-old female patient presented with a chronic four
year history of a painful left breast mass, an associated
sinus tract, painful left axillary lymphadenopathy, and
low-grade fevers. She had received empiric antibiotic
(antibacterial) therapy and had previously undergone
drainage of the breast lesion on several occasions, but
with no relief of her symptoms. She had no family history
of breast cancer. Physical examination revealed a tender,
erythematous left breast mass with an associated sinus
tract located in the upper-inner quadrant of the left breast.
This was associated with a 2 cm firm area of tender aden-
opathy within her left axilla. Left breast ultrasound
revealed an ill defined, hypoechoic, heterogenous lesion,
measuring 6 cm in size and located in the upper-inner
quadrant of the left breast (Figure 2) and two enlarged left
axillary lymph nodes (measuring 24 × 21 mm and 15 × 11
mm) with associated microcalcification. Mammography
revealed increased radioopacity within the upper pole of
the left breast (Figure 3). An FNA was performed and
revealed that the left breast mass was filled with purulent
material. Therefore, this presumed breast abscess was sur-
An ill-defined, hypoechoic, heterogenous 6 cm lesion is seen in the upper-inner quadrant of the left breast on ultrasonog-rap yFigure 2
An ill-defined, hypoechoic, heterogenous 6 cm lesion is seen 
in the upper-inner quadrant of the left breast on ultrasonog-
raphy.
Craniocaudad mammographic views showing generalized increased radioopacity within th  left breastFigure 1
Craniocaudad mammographic views showing generalized 
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with random biopsies taken from the wall of the abscess
cavity. Histopathological evaluation of the specimen con-
firmed the diagnosis of mammary tuberculosis. The
patient was treated with the same antituberculous drug
regimen for six months, as outlined above. At the end of
the antituberculous treatment period, the patient
appeared to be clinically and radiologically without evi-
dence of residual disease, including resolution of her left
axillary adenopathy.
Case 3
A 30 year-old female patient was hospitalized with the
complaints of a four month history of a painful right
breast mass and low-grade fever. During that same time
period, she had been evaluated by several other physi-
cians and had previously received empiric antibiotic (anti-
bacterial) therapy for mastitis, but with no relief of her
symptoms. She had no family history of breast cancer.
Physical examination revealed a tender, erythematous,
firm right breast mass without an associated sinus tract
within the upper inner quadrant of her right breast. She
had no clinically palpable right axillary lymphadenopa-
thy. A right breast ultrasound reported finding consistent
with a breast abscess. FNA revealed only inflammatory
cells. Therefore, the right breast mass was completely
excised by an open surgical biopsy. The histopathological
evaluation of the specimen revealed findings consistent
with mammary tuberculosis (Figure 4). This patient was
also treated with the same antituberculous chemotherapy
for six months. At the end of the antituberculous treat-
ment period, the patient appeared to be clinically and
radiologically without evidence of residual disease.
In all three patients, routine hematologic and biochemical
parameters were normal, including negative testing for
HIV. The third patient did have a marginally elevated
erythrocyte sedimantation rate of 20 mm/hour (normal
range: below 20 mm/hour). Plain-film chest radiography
and high resolution computed tomography were normal
in all three cases. The diameter of tuberculin skin test
(Mantoux) was greater than 15 mm at the end of 72 hour
in all three patients. Finally, in all three cases, the surgical
specimens proved negative for acid-fast bacilli on stain-
ing, as well as negative on culture (Lowenstein Jensen).
Due to various technical constraints, the mycobacteriol-
ogy laboratory at Atatürk University Medical Facility in
Erzurum, Turkey did not have the capability of perform-
ing polymerase chain reaction (PCR) for the identification
of tuberculosis at the time of the evaluation of these three
patients.
Discussion
Mammary tuberculosis is an extremely uncommon dis-
ease entity, especially in western populations [2-5]. In this
regard, it has been postulated that mammary gland tissue,
like that of the spleen and skeletal muscle, may convey
some degree of resistance to the survival and propagation
of the tubercle bacillus organism [3].
Mammary tuberculosis may be primary, when no demon-
strable tuberculous focus exists elsewhere in the body, or
secondary to a pre-existing lesion located elsewhere in the
The histopathologic examination of the specimen revealed granulomas with central caseation necrosis, epitheloid histio-cyt s, Langhans' gia  cells, nd intens  lymphocytic nfiltra-tio at he periphery of the gra ulomas (H&E, ×40)Figure 4
The histopathologic examination of the specimen revealed 
granulomas with central caseation necrosis, epitheloid histio-
cytes, Langhans' giant cells, and intense lymphocytic infiltra-
tion at the periphery of the granulomas (H&E, ×40).
Mediolateral oblique mammographic views showing increased dioopacity within the upper pole f the left br astFigure 3
Mediolateral oblique mammographic views showing 
increased radioopacity within the upper pole of the left 
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occur through skin abrasions or through the milk duct
openings on the nipple [4,6]. Direct extension from con-
tiguous structures like the underlying ribs is another pos-
sible mode of infection, as previously reported by Eroğlu
et al., [7]. However, it is generally believed that tubercu-
lous infection of the breast is usually secondary to a pre-
existing tuberculous focus located elsewhere in the body.
Such a pre-existing focus could be of pulmonary origin or
could be a lymph node within the paratracheal, internal
mammary, or axillary nodal basins. Involvement of the
breast in such cases of secondary tuberculous infection is
presumed to be by direct hematogenous spread [4,6].
Although the diagnosis of primary mammary tuberculosis
generally requires positive identification of acid-fast
bacilli and/or positive cultures, two of our patients (case 1
and case 3) were presumed to be examples of primary
mammary tuberculosis, because another tuberculous
focus could not be found. However, the second patient
(case 2) had an axillary lymph node associated with the
breast lesion. In this particular case, she was presumed to
have a secondary tuberculous infection.
Although mammary tuberculosis is much more common
in females, it has been previously reported to also occur in
males [2,4,5]. In the current case report, all three patients
were females. Likewise, Lilleng et al., [8], in a study of 809
cases of male breast mass, did not report finding a single
case of mammary tuberculosis. Nevertheless, Khanna et
al., [2] reported two cases of male mammary tuberculosis
within a series of 52 patients, Shinde et al., [4] reported
three cases of male mammary tuberculosis within a series
of 100 patients, and Harris et al., [5] reported one case of
male mammary tuberculosis within a series of 38 patients.
The clinical presentation of mammary tuberculosis is
somewhat variable [2-6,9,10]. Constitutional symptoms
of tuberculosis (fever, weight loss, night sweats, or failing
of general health) are infrequently encountered. In the
series by Khanna et al., [2], Shinde et al., [4], and Harris et
al., [5], 21%, 20%, and 16% of patients, respectively, had
such constitutional complaints. In our current series, all
three patients did report low-grade fevers. In the series by
Khanna et al., [2], they reported the finding of a breast
mass with an associated sinus tract in 39% of cases, an iso-
lated breast mass in 23%, a sinus tract without a breast
mass in 12%, and tender breast nodularity in 23%. In the
series by Harris et al., [5], they reported the finding of an
isolated breast mass in 52% of cases, a breast mass with an
associated sinus tract in 34%, multiple sinus tracts with-
out a breast mass or sinus tracts from previously drained
breast abscesses in 23%, and tender breast nodularity in
13%. Associated axillary lympadenopathy has been
reported in 40% to 71% of affected individuals [2,5,9,10].
An isolated breast mass without an associated sinus tract
can commonly mimic the presentation of a breast cancer,
since the clinically palpable breast mass is usually firm, ill-
defined, irregular, and can be associated with fixation to
the skin [2,4,5]. This diagnostic dilemma can be further
complicated by the presence of associated axillary aden-
opathy. However, pain and palpable tenderness is associ-
ated far more frequently with a tuberculous mass than
with a malignant breast mass, and involvement of the nip-
ple and areola complex is less commonly seen in mam-
mary tuberculosis [2,4,5].
In our particular series, confusion with that of the diagno-
sis of a breast cancer could have been entertained since all
three patients had a firm, irregular breast mass with vary-
ing degrees of fixation to the overlying skin and since the
second patient presented with associated axillary lympad-
enopathy. Therefore, histopathologic evaluation at the
time of open surgical biopsy was critical to confirming the
diagnosis of mammary tuberculosis and to excluding the
diagnosis of breast cancer. The question as to whether or
not core (Tru-cut(R)) biopsy of these tuberulous breast
masses could have as effectively made the correct diagno-
sis as open surgical biopsy can not be answered by the cur-
rect report.
Another disease process that must be kept in mind in the
differential diagnosis of mammary tuberculosis is that of
idiopathic granulomatous mastitis (GM). GM is an
uncommon breast lesion that was first described by Kes-
sler and Woolloch [11]. The etiology of most cases is idi-
opathic, and should be distinguished from other rare
granulomatous conditions, including tuberculosis, sar-
coidosis, and Wegener's granulomatosis. Idiopathic GM
usually occurs in women of reproductive age, and may be
associated with lactation or may occur in the postpartum
period. In both idiopathic GM and mammary tuberculo-
sis, there is a usually a hard breast lump in the clinical
presentation. The accurate diagnosis of idiopathic GM
versus that of mammary tuberculosis is based upon the
particular histological features of the biopsy specimens. In
mammary tuberculosis, the most common features
include caseous necrosis, epitheloid histiocytes, Lang-
hans' giant cells, and granulomas. The presence of pre-
dominantly neutrophils in the background, and the lack
of caseous necrosis may favor a diagnosis of idiopathic
GM rather than that of mammary tuberculosis [12,13]. In
all of our cases, the presence of caseous necrosis, in addi-
tion to other features mentioned above in the histologic
evaluation of biopsy specimens, favored the diagnosis of
mammary tuberculosis.
Lastly, any patient presenting with a breast mass that is
associated with a draining sinus tract needs to be differen-
tiated from actinomycosis by the absence of sulfur gran-
ules in the discharge and by fungal culture [2].Page 4 of 6
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ultrasound, may be useful adjuvant diagnostic tools in the
overall process of diagnosing mammary tuberculosis [10].
However, these imaging modalities are by no means reli-
able in distinguishing mammary tuberculosis from that of
a breast malignancy [2,4,5,10]. The most common mam-
mographic findings are dense breast parenchyma with or
without an associated ill-defined mass-like density and
associated skin thickening. In the study by Sakr et al., [10],
mammography revealed a breast mass mimicking a malig-
nant tumor is 30% of cases, identified axillary or
intramammary adenopathy in 40% of cases, and identi-
fied skin thickening and nipple retraction in 20% of cases.
Likewise, in the study by Sakr et al., [10], breast ultrasound
revealed a suspicious hypoechoic mass in 60% of cases
and axillary adenopathy in 50% of cases. Obviously, all of
these findings are nonspecific and nondiagnostic for the
diagnosis of mammary tuberculosis. Conversely, Makan-
juola et al., [14], reported that the mammographic dem-
onstration of a dense sinus tract connecting an ill-defined
breast mass to an area of localized skin thickening is
strongly suggestive of a tuberculous breast abscess. How-
ever, such a finding is found in only a small percentage of
patients [14]. In our series, ultrasound revealed a 5 mm
sinus tract connecting the breast lesion to the skin for the
first case and 6 cm heterogenous breast mass and two sus-
picious axillary lymph nodes for the second case. How-
ever, in all three cases, mammography showed increased
radioopacity within the breast tissue, which was nonspe-
cific and nondiagnosis.
The accurate diagnosis of mammary tuberculosis has tra-
ditionally relied upon the demonstration of a classical
caseous lesion, acid-fast bacilli within such a lesion, and/
or the demonstration of epitheloid granulomas, Lang-
hans' giant cells, and lymphocytic aggregates [2,7]. It has
been more recently recognized that an AFB-positive smear
is not always sufficient evidence for the definitive myco-
bacterial diagnosis of tuberculosis. Differentiation of
Mycobacterium tuberculosis from other Mycobacteria species
represents an important health issue. Technically
advanced mycobacteriology laboratories rely on cutting
edge methology, particularly DNA-RNA hibridization
with a culture grown in BACTEC 7H12 or NAP test with
the same culture. Other advanced methods, such as High
Performance Liquid Chromatography (HPLC), Gas Liq-
uid Chromatography (GLC), nucleic asid probes, and
PCR, are also used for identification of Mycobacterium
tuberculosis (15). These methods are all commonly uti-
lized in technically advanced mycobacteriology laborato-
ries. However, such advanced mycobacteriology
laboratory capabilites are not currently available at the
Atatürk University Medical Facility in Erzurum, Turkey.
Therefore, we primarily use staining, smear examination,
and culture in our mycobacteriology laboratory for the
diagnosis of tuberculosis. In our mycobacteriology labo-
ratory, smear and culture positivity were founded as 46 %
and 63 %, respectively, as recently published by Saglam et
al., [16] from our institution. FNA is generally a reliable
diagnostic procedure, particularly if the aspirated material
can be examined by the stains for acid fast bacilli [5,17].
In our present report, FNA was performed but was not
diagnostic for mammary tuberculosis. The accurate diag-
nosis was only achieved after histopathologic evaluation
of the open surgical biopsy specimens.
Medical treatment with a four drug regimen of rifampicin,
isoniazid, pyrazinamide, and ethambutol forms the basis
of treatment of mammary tuberculosis [2,4,5]. Surgical
intervention is generally reserved for diagnostic purposes,
aspiration/drainage of a residual breast mass (represent-
ing a "cold abscess"), excision of a residual mass, and exci-
sion of a residual sinus tract. In refractory cases of
mammary tuberculosis causing significant destruction of
the breast tissue, simple mastectomy may need to be con-
sidered [2,4]. In two of our reported cases, we completely
excised the breast mass by an open surgical biopsy. In the
other case, only an incision and drainage procedure and
incisional biopsy was performed. At the end of the six-
month antituberculous therapy period, all three patient
appeared to be clinically and radiologically without evi-
dence of residual disease.
Conclusion
Mammary tuberculois should be considered in the differ-
ential diagnosis of any case of a painful breast mass, mas-
titis, or breast abscess that appears refractory to
conventional therapy. Its recognition and differentiation
from that of a breast malignancy is absolutely necessary.
The diagnosis rests on clinical suspicion and histopatho-
logic findings. Antituberculous chemotherapy, initiated
immediately upon diagnosis, forms the mainstay of treat-
ment for mammary tuberculosis.
Competing interests
The author(s) declare that they have no competing inter-
ests.
Authors' contributions
MNA performed all the procedures on the patients, and
conceived, designed and coordinated the writing of the
manuscript.
LS ordered the medical therapy of the patients, and partic-
ipated in the writing of the manuscript.
PP carried out the radiologic studies, and participated in
the writing of the manuscript.
FE carried out the histopathology studies.Page 5 of 6
(page number not for citation purposes)
World Journal of Surgical Oncology 2007, 5:67 http://www.wjso.com/content/5/1/67Publish with BioMed Central   and  every 
scientist can read your work free of charge
"BioMed Central will be the most significant development for 
disseminating the results of biomedical research in our lifetime."
Sir Paul Nurse, Cancer Research UK
Your research papers will be:
available free of charge to the entire biomedical community
peer reviewed and published immediately upon acceptance
cited in PubMed and archived on PubMed Central 
yours — you keep the copyright
Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp
BioMedcentral
YA participated in the design of the study and the writing
of the manuscript.
SPP participated in the writing and translation of the
manuscript.
All authors read and approved the final version of the
manuscript.
Acknowledgements





2. Khanna R, Prasanna GV, Gupta P, Kumar M, Khanna S, Khanna AK:
Mammary tuberculosis: report on 52 cases.  Postgraduate Med J
2002, 78:422-424.
3. Banerjee SN, Ananthakrishnan N, Mehta RB, Parkash S: Tubercu-
lous mastitis: a continuing problem.  World J Surg 1987,
11:105-109.
4. Shinde SR, Chandawarkar RY, Deshmukh SP: Tuberculosis of the
breast masquerading as carcinoma: a study of 100 patients.
World J Surg 1995, 19:379-381.
5. Harris SH, Khan MA, Khan R, Haque F, Syed A, Ansari MM: Mam-
mary tuberculosis: analysis of thirty-eight patients.  ANZ J Surg
2006, 76:234-237.
6. Göksoy E, Düren M, Durgun V, Uygun N: Tuberculosis of the
breast.  Eur J Surg 1995, 161:471-473.
7. Eroğlu A, Kürkçüoğlu C, Karaoğlanoğlu N, Kaynar H: Breast mass
caused by rib tuberculosis abscess.  Eur J Cardiothorac Surg 2002,
22:324-326.
8. Lilleng R, Paksoy N, Vural C, Langmark F, Hagmar B: Assessment of
fine needle aspiration cytology and histopathology for diag-
nosing male breast masses.  Acta Cytol 1995, 39:877-881.
9. Morsad F, Ghazli M, Boumzgou K, Abbassi H, El Kerroumi M, Matar
N, Belabidia B, Aderdour M, El Mansouri A: [Mammary tubercu-
losis: a series of 14 cases].  J Gynecol Obstet Biol Reprod (Paris) 2001,
30:331-337.
10. Sakr AA, Fawzy RK, Fadaly G, Baky MA: Mammographic and
sonographic features of tuberculous mastitis.  Eur J Radiol 2004,
51:54-60.
11. Kessler E, Woolloch Y: Granulomatous mastitis: a lesion clini-
cally simulating carcinoma.  Am J Clin Pathol 1972, 58:642-646.
12. Tse GMK, Poon CSP, Law BKB, Pang LM, Chu WCW, Ma TKF: Fine
needle aspiration cytology of granulomatous mastitis.  J Clin
Pathol 2003, 56:519-521.
13. Lee JH, Oh KK, Kim E, Kwack KS, Jung WH, Lee HK: Radiologic and
clinical features of idiopathic granulomatous lobular mastitis
mimicking advanced breast cancer.  Yonsei Med J 2006, 1:78-84.
14. Makanjuola D, Murshid K, Al Sulaimani S, Al Saleh M: Mammo-
graphic features of breast tuberculosis: the skin bulge and
sinus tract sign.  Clin Radiol 1996, 51:354-358.
15. Heifets LB, Good RC: Current laboratory methods for the diag-
nosis of tuberculosis.  In Tuberculosis: Pathogenesis, Protection and
Control Edited by: Bloom BR. Washington, DC: American Society for
Microbiology Press; 1994:85-110. 
16. Saglam L, Akgun M, Aktas E: Usefulness of induced sputum and
fiberoptic bronchoscopy specimens in the diagnosis of pul-
monary tuberculosis.  J Intern Med Res 2005, 33:260-265.
17. Jalali U, Rasul S, Khan A, Baig N, Khan A, Akhter R: Tuberculous
mastitis.  J Coll Physicians Surg Pak 2005, 15:234-237.Page 6 of 6
(page number not for citation purposes)
